CHAPTER IV

RESULTS

4.1 Mutagenicity of the Concentrates from Menstrual Regulatory and
Haematinic Traditional Preparations

Tables 2-3 shows the mutagenicity of the concentrates from menstrual reguratory
and haematinic traditional preparations in the absence of metabolic activation on
Samonella typhimurium TA98 and TA100 respectively. None of the sample exhibited
direct mutagenicity on both strains of Samonella typhimurium. When each sample was
interacted with excess amount of sodium nitrite in an acid solution pH 3-3.5, mutagenic
activity on both tester strains was expressed according to the criteria of Ames test,
Overall results suggested that the extracts from all samples contained some compounds
readily to interact with nitrite to produce direct mutagenic causing frame shift and base-

pair substitution mutation on the tester strains.

4.2 Mutagenicity of Herbal Drinks
The results exhibited that the hot water extracts from herbs in this study showed

no mutagenicity on hoth strains of Samonella typhimunum. (Tables 4 and 5)
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Table 2 Mutagenicity of the concentrates of the menstrual regulatory and haematinic

traditional preparations on Salmonella typhimurium TA98 without metabolic activation

Drugs Amount of No.of revertants/plate3 Mib
drug
()illplate)  without nitrite  with nitrited  without nitrite with nitrite
1 spontaneous 19+1 19+1 1.00 1.00
4 1742 107+12 0.89 5.63
8 18+4 125+8 0.94 6.58
16 19+3 139+5 1.00 7.32
2 spontaneous 19+1 19+1 1.00 1.00
4 19+0.8 159+7 1.00 8.37
8 20+1 206+8 1.05 10.84
16 19+2 249+11 1.00 13.11

Data are expressed as means and standard deviations of four plates from two
experiments.

Mutagenicity index is calculated from the average value of number of histidine
revertants / plate of drug divided by that of spontaneous.
¢ The reaction with nitrite was done in a mild acid solution containing 250 fit of 0.5 M
sodium nitrite and each selected dose of drug.
Bold figures indicate positive mutagenic response
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Table 3. Mutagenicity of the concentrates of the menstrual regulatory and haematinic

traditional preparations on Salmonella typhimurium TA100 without metabolic activation

Drugs Amount of No.of revertants/plate3 Mib
drug
(Jillplate) ~ without nitrite  with nitrited  without nitrite with nitrite

1 spontaneous 95+7 9547 1.00 1.00
93+7 531+12 0.98 5.58

99+12  s19+15 1.04 5.46

16 95+6 644+17 1.00 6.78

2 spontaneous 95+7 95+7 1.00 1.00
4 95+7 569+9 1.00 5.98

8 96+8 658+11 1.01 6.92

16 97+9 680+9 1.02 7.15

Data are expressed as means and standard deviations of four plates from two
experiments.
b Mutagenicity index is calculated from the average value of number of histidine
revertants / plate of drug divided by that of spontaneous.
¢ The reaction with nitrite was done ina mild acid solution containing 250 |il of 0.5 M
sodium nitrite and each selected dose of drug.
Bold figures indicate positive mutagenic response.
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Table 4. Mutagenicity of the concentrates of herbal drinks on Salmonella typhimurium
TA98 without metabolic activation

Herbs

Roselle

Chrysanthemum flower

Safflower

Mulberry leaves

Amount of herbal

drink (pl/plate)

spontaneous
4
8
16

spontaneous
4
8
16

spontaneous
4
8
16

spontaneous
4
8
16

No.of revertants/plate3

4G0O

18+3
19+3
20+3
19+4

20+6
28+1
30+6
24+6

1943
18+3
20+5
20+4

17+4
18+2
1743
21£3

Mib

1.00
1.06
11
1.06

1.00
140
1.50
1.20

1.00
0.95
111
111

1.00
1.06
1.00
1.24
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Table 4. (Continued) Mutagenicity of the concentrates of herbal drinks on Salmonella
typhimunum TA98 without metabolic activation

Herbs Amount of herbal No.of revertants/plate3 Mib
drink (pl/plate)
Bael fruit
spontaneous 15t1 1.00
4 2116 140
8 25+7 1.67
16 19+4 1.27
Asiatic Pennywort
spontaneous 19+3 1.00
4 19+3 1.00
8 2145 11
16 25+5 1.32

Data are expressed as means and standard deviations of four plates from two
experiments.
b Mutagenicity index is calculated from the average value of number of histidine
revenants / plate of the extract of herb divided by that of spontaneous.
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Table 5. Mutagenicity of the concentrates of herbal drinks on Salmonella typhimurium
TA100 without metabolic activation

Herbs Amount of herbal ~ No. of revertants/plate3 Mib
drink (jil/plate)
Roselle
spontaneous 95+7 1.00
4 96+19 101
8 97+14 1.02
16 92+11 0.97
Chrysanthemum flower
spontaneous 80+9 1.00
4 96+7 1.20
8 88+12 1.10
16 92+5 1.15
Safflower
spontaneous 81+6 1.00
4 95+10 117
8 95+15 117
16 91+12 112
Mulberry leaves
spontaneous 107+13 1.00
4 100210 0.93
8 112422 1.05

16 113+9 1.06
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Table 5. (Continued) Mutagenicity of the concentrates of herbal drinks on Salmonella
typhimurium TAL00 without metabolic activation

Herbs Amount of herbal No. of revertants/plate3 Mib
drink (pliplate)
Bael fruit
spontaneous 8245 1.00
4 82+7 1.00
8 78+10 0.95
16 77+11 0.94
Asiatic Pennywort
spontaneous 81+6 1.00
4 87+7 1.07
8 90+6 11
16 11045 1.36
Data are expressed as means and standard deviations of four plates from two

experiments.
Mutagenicity index is calculated from the average value of number of histidine
revertants / plate of the extract of herb divided by that of spontaneous.
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4.3 Effect of Herbal Drinks on the Mutagenicity of Nitrite Treated Menstrual
Regulatory and Haematinic Traditional Preparations

The effects of herbal drinks on the mutagenicity of nitrite treated drug number 1
on Salmonella typhimurium TA98 in the absence of metabolic activation was shown in
Table 6. The alteration on mutagenicity of nitrite treated concentrates of menstrual
regulatory and haematinic traditional preparations by herbal drinks were expressed as
mutagenicity index (MI). It was found that Hibiscus sabdariffa Linn, (roselle, )
had no effect on the mutagenicity of nitrite treated drug while Chrysanthemum
morifolium  Hemsl.  (chrysanthemum  flower, ), Carthamus tinctorius Linn,
(safflower, ), Aegle marmelos (Linn.) Corr. (bael fruit, ), Morus alba Linn,
(mulberry leaves, ), and Centella asiatica (Linn.) Urban (asiatic pennywort,

) showed enhancing effects on the mutagenicity of nitrite treated drug. It was
noticed that mutagenicity indices were decreased in the presence of higher amount of
mulberry leaves and asiatic pennywort but these figures were still higher than that of
drug alone.

It was found that the extracts form roselle and chrysanthemum flower had no
effect on the mutagenicity of nitrite treated drug number 1 on Salmonella typhimurium
TA100 (Table 7). It seemed that the mutagenicity of the nitrite treated drug was
enhanced hy the extracts from safflower, bael fruit, mulberry leaves, and asiatic
pennywort with no clear dose-response relationship. Accordingly, Salmonella

typhimurium TA200 also showed that MI was decreased when the higher amounts of
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mulberry leaves and asiatic pennywort were incorporated into the incubation tube of
nitrite treated drug and tester strain but these figures were still higher than that of drug
alone.

The effects of herbal drinks on the mutagenicity of nitrite treated drug number 2
on Salmonella typhimurium TA98 was shown in Table 8. It was found that roselle
showed no effect on the mutagenicity of the treated drug; on the other hand, the
mutagenicity was increased in the presence of chrysanthemum flower, safflower, bael
fruit, mulberry leaves, and asiatic pennywort during incubation of treated drug and each
tester strain.

It was found that the herbal drinks such as roselle, chrysanthemum flower and
bael fruit had no effect on the mutagenicity of the treated drug number 2 on Salmonella
typhimurium TA98 (Table 9). It seemed that the mutagenicity of the nitrite treated drug
was enhanced by the extracts from safflower, mulberry leaves, and asiatic pennywort.
Although MI was decreased in the presence of higher amount of mulberry leaves, this
kind of herbal drink could not diminish the mutagenicity of drug alone.

The percentages of modification of herbal drinks on the mutagenicity of nitrite
treated drug number 1 on Salmonella typhimurium TA98 and TAL00 followed by
Calomme et al., 1996 were presented in Table 10. Working on Salmonella typhimurium
TA98, roselle, bael fruit and mulberry leaves showed no effect on nitrite treated drug
number 1 (0-20% enhancement). Chrysanthemum flower showed weak to strong

mutagenic activities depending on doses. Safflower showed weak mutagenicity
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enhancement (20-40%) while asiatic pennywort exhibited moderate to strong mutagenic
activities as a dose dependent manner. However, percent modification was decreased
in the presence of higher amount of asiatic pennywort. Working on Salmonella
typhimurium TAL00, roselle, chrysanthemum flower, safflower and mulberry leaves
showed no effect (0-20% enhancement). Bael fruit exerted moderate to strong
mutagenic activities depending on doses and asiatic pennywort showed moderate
mutagenic activities (40-60% enhancement). However, percent modification was
decreased in the presence of higher amount of asiatic pennywort.

The percentages of modification from herbal drinks on the mutagenicity of nitrite
treated drug number 2 on Salmonella typhimurium TA98 and TA100 were shown on
Table 11. Working on Salmonella typhimurium TA98, roselle, and mulberry leaves
showed no effect to nitrite freated drug number 2 (0-20% enhancement),
Chrysanthemum flower showed moderate mutagenic activities but percent modification
was decreased in the presence of higher amount of chrysanthemum flower. Safflower
showed weak to strong mutagenic activities and bael fruit showed weak mutagenic
activities (20-40% enhancement). Asiatic pennywort showed moderate to strong
mutagenic activities as a dose manner. Working on Salmonella typhimurium TAZ00,
roselle, chrysanthemum flower, safflower and mulberry leaves showed no effect (0-20%
enhancement) while asiatic pennywort showed weak to moderate mutagenic activities

depending on dose.
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Table 6. Effect of herbal drinks on the mutagenicity of nitrite treated menstrual regulatory
and haematinic traditional preparation (drug 1) on Salmonella typhimurium TA98 without

metabolic activation

Herbs Amount of No.of revertants/plate3 Mib
herbal drink
(flliplate)  untreated drug treated drugc  untreated drug treated drug

Roselle ( ) Spond 1941 19+1 1.00 1.00
Oe 18+2  134+15 0.94 7.05
35 1943 134+16 1.00 7.05
T 20+4 141421 1.05 142
14 2144 138+13 L1 1.26

Chrysanthemum

flower () Spond 20+6 2046 100 100
Oe 2444 111+67 120 555
35 27+3 139417 13 6.9
7 24+4  145+16 120 725
14 31+10  172+20 155 860

Safflawer () Spond 1943 1943 100 1.00
Oe 1743 80+9 089 42
35 20+4 87+6 105 458
T 2146 89+6 111 4.68
14 1945 101+21 100 53

Malberry leaves

( ) Spond 1744 1744 100 100
Oe 17+3 10747 1.00 6.29
35 16+4  104+9 0.94 6.12
7 20+2  123+10 1.18 1.24

14 17+3  116+17 1.00 6.82
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Table 6. (Continued) Effect of herbal drinks on the mutagenicity of nitrite treated
menstrual regulatory and haematinic traditional preparation (drug 1) on Salmonella
typhimunum TA98 without metabolic activation

Herbs Amount of No.of revertants/plate3 Mb
herbal drinks
(plplate)  Untreated drug treated drugc — untreated drug treated drug

Bagel fruit () Spond 151 1541 1.00 1.00
Oe 13+3 9043 0.87 6.00
35 18+4  81+31 120 540
7 2044 79+30 133 52
14 1745 103+42 113 687

Asiatic Pennywort

() spond 1943  19+3 100 100
Oe 18+6 111423 0.95 5.84
35 2043 145+26 106 763
7 22+44  126+3 116 6.63
14 1743 8049 089 42

Data are expressed as means and standard deviations of four plates from two
experiments.
b Mutagenicity index is calculated from the average value of number of histidine
revertants/plate of drug divided by that of spontaneous.
¢ The reaction with nitrite was done in a mild acid solution containing 250 fil of 0.5 M
sodium nitrite and 100 |il of concentrate of drug.
d Spontaneous
eAn average value of number of histidine revertants per plate of 100 pi of concentrate of
drug-nitrite mixture incubated for 4 h in the absence of herbal drinks.
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Table 7. Effect of herbal drinks on the mutagenicity of nitrite treated menstrual
regulatory and haematinic traditional preparation (drug 1) on Salmonella typhimurium
TA100 without metabolic activation

Herbs Amount of No.of revertants/plate3 MiIb
herbal drink
(pj/plate)  untreated drug treated drugc  untreated drug treated drug
Roselle ( ) Spond 9517 9547 1.00 1.00
Oe 8915  538+37 0.94 5.66
35 96+19  584+19 101 6.15
1 97+14  558+35 101 587
14 92+11  597+21 0.97 6.28
Chrysanthemum
flower () spond 80+9 8049 100 100
Oe 80+15  586+68 1.00 1.33
35 96+7  589+42 1.20 1.36
7 88+12  570+21 1.10 1.12
14 92+¢5  600+65 1.15 7,50
Safflawer( ) spond 81+6 81+6 100 1.00
Oe 94+15  589+50 1.16 1.21
35 95+10  535+36 1.17 6.60
I 95+15  604+49 117 1.46
14 91£12  657+34 112 8.11
Malberry leaves
spond 107+13  107+13 1.00 1.00
Oe 10449  657+25 0.97 6.14
35 100£10  709+67 0.93 6.63
I 112422 797+50 1.05 1.45

14 11349 769+26 1.06 .19
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Table 7. (Continued) Effect of herbal drinks on the mutagenicity of nitrite treated
menstrual regulatory and haematinic traditional preparation (drug 1) on Salmonella
typhimunum TA100 without metabolic activation

Herbs Amount of No.of revertants/plate3 Ml
herbal drink -
(linlate)  untreated drug treated drugc  untreated drug treated drug
Bael fruit () Spond 8215 8215 1.00 1.00
Oe 89+11  367+77 1.09 4.48
35 82+7 402473 1.00 4.90
T 78+10  500+82 0.95 6.10
14 77+11 572451 0.93 6.98
Asiatic Pennywort spond 81+6 81+6 1.00 1.00
() Oe 04+15  589+49 116 1.2
35 87+8  674+35 1.07 8.32
7 60+6  835+47 0.74 1031
14 11045 T779+74 1.36 9.62

Data are expressed as means and standard deviations of four plates from two
experiments
b Mutagenicity index is calculated from the average value of number of histidine
revertants / plate of drug divided by that of spontaneous
¢ The reaction with nitrite was done in a mild acid solution containing 250 pi of 0.5 M
sodium nitrite and 100 pi of concentrate of drug.
d Spontaneous
eAn average value of number of histidine revertants per plate of 100 pi of concentrate of
drug-nitrite mixture incubated for 4 h in the absence of herbal drinks.
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Table 8. Effect of herbal drinks on the mutagenicity of nitrite treated menstrual regulatory
and haematinic traditional preparation (drug 2) on Salmonella typhimurium TA98 without
metabolic activation

Herbs Amount of No.of revertants/plate3 Mb
herbal drink
(pliplate)  untreated drug treated drugc  untreated drug treated drug
Roselle ( ) Spond 18+3 18+3 1.00 1.00
Oe 19+4 169+12 1.06 9.39
35 18+2 159+5 1.00 8.83
7 1943 167+8 1.06 9.28
14 20+3 168+17 111 9.33
Chrysanthemum
flower () Spond 2046 20+6 100 1.00
Oe 27+4 204+15 1.35 10.20
35 28+1  315+30 140 1575
7 30+6  295+18 150 1475
14 2446 297+48 120 1485
Safflawer( ) Spond 1943 1943 100 1.00
Oe 19+2 139+4 1.00 1.32
35 18+3  165+17 095 868
I 20+5 17748 1.05 9.32
14 2044 223+30 1056 1174
Malberry leaves Spond 17+4 17+4 1.00 1.00
() Oe 20+4 16543 124 971
35 18+2 18143 1.06 10.65
T 1743 187+11 1.00 11.00

14 2143 200+10 1.24 11.76
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Table 8. (Continued) Effect of herbal drinks on the mutagenicity of nitrite treated
menstrual regulatory and haematinic traditional preparation (drug 2) on Salmonella
typhimurium TA98 without metabolic activation

Herbs Amount of No.of revertants/plate3 Ml
herbal drink
(linlate)  untreated drug treated drugc  untreated drug treated drug0
Bael fruit () Spond 15+1 15+1 1.00 1.00
Oe 22+3 127+11 147 8.47
35 2146 164+32 140 10.93
7 25+7  149+29 1.67 9.93
14 19+4  162+20 1.27 10.80
Asiatic pennywort  Spond 19+3 19+3 1.00 1.00
() Oe 19+41 13944 100 7.32
35 19+43  190+13 1.00  10.00
7 2145 202437 111 1063
14 25+¢5  248+8 132 1305

Data are expressed as means and standard deviations of four plates from two
experiments.

Mutagenicity index is calculated from the average value of number of histidine
revenants / plate of drug divided by that of spontaneous.
¢ The reaction with nitrite was done in a mild acid solution containing 250 pi of 0.5 M
sodium nitrite and 100 [}J of concentrate of drug.
d Spontaneous.
eAn average value of number of histidine revenants per plate of 100 pi of concentrate of
drug-nitrite mixture incubated for 4 h in the absence of herbal drinks.
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Table 9. Effect of herbal drinks on the mutagenicity of nitrite treated menstrual
regulatory and haematinic traditional preparation (drug 2) on Salmonella typhimunum
TA100 without metaholic activation

Herbs Amount of No.of revertants/plate3 Mb
herbal drink
(p/plate)  untreated drug treated drugc  untreated drug treated drug
Roselle ( ) Spond 95+7 95+7 1.00 1.00
Oe 93+9 579+27 0.98 6.09
35 8745 596+18 0.92 6.27
I 94+9 576+30 0.99 6.06
14 92+6 596+31 0.97 6.27
Chrysanthemum
flower () Spond 80+9 80+9 100 100
Oe 77+#10  497+4 0.96 6.21
35 80+13  452+83 1.00 5.65
7 549 504456 0.94 6.93
14 90+16 547478 113 6.84
Saffawer () Spond  81#6 8146 100 100
Oe 89+9 612+40 1.10 1.56
35 89+8 671167 110 8.28
I 90+8 565+56 1 6.98
14 116412 752+51 143 9.28
Malberry leaves Spond 107413  107+13 100 100
() Oe 109+10  653+65 611 6.0
35 04+8  T779+46 0.87 1.28
7 96+4  787+56 090 736

14 95+9  754+53 0.89 7.05
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Table 9. (Continued) Effect of herbal drinks on the mutagenicity of nitrite treated
menstrual regulatory and haematinic traditional preparation (drug 2) on Salmonella
typhimunum TA100 without metabolic activation

Herbs Amountof  No.of His+revertants/plate3 Mib
herbal drink
(pplate) untreated drug treated drugc  untreated drug treated drug
Bagl fruit () Spond 8241 82+11 100 1.00
Oe 74+13 466460 0.90 5.68
3.5 14+3 513+20 0.90 6.26
I 83+10  544+81 1.01 6.63
14 14+7 548+69 0.90 6.68
Asiatic Pennywort Spond 81+6 81+6 1.00 1.00
() 0e 89+9 612440 110 756
3.5 9045 744+84 111 9.19
7 90+8 874+47 111 10.79
14 116+12  885+17 1.43 10.93

Data are expressed as means and standard deviations of four plates from two
experiments,

Mutagenicity index is calculated from the average value of number of histidine
revenants / plate of drug divided by that of spontaneous.
¢ The reaction with nitrite was done in a mild acid solution containing 250 pi of 0.5 M
sodium nitrite and 100 pi of concentrate of drug.
dSpontaneous.
eAn average value of number of histidine revenants per plate of 100 pi of concentrate of
drug-nitrite mixture incubated for 4 h in the absence of herbal drinks.
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Table 10. Percent modification of herbal drinks on the mutagenicity of nitrite treated
menstrual regulatory and haematinic traditional preparation (drug 1) on Salmonella
typhimurium TA98 and TA100 without metabolic activation

Herbs Amount of No.of Mib Precent
herbal drink revertants/plate3 modification3
(fillplate)
TA98  TA100  TA98TAL00  TA98 TAL00
Roselle Spontaneous  19+1 95+7  1.00 1.00
( ) 0d 134+15 538+37 7.05 5.66
35 134+16 584+19 7.05 6.15 0 -10.38
7 141+21 558+35 742 587 -6.09  -451
14 138+13  597+21 7.26 6.28 -348 -13.32

Chrysanthemum  Spontaneous ~ 20+6  80+9 ~ 1.00  1.00

flower () 0d {11+67 586468 555 7.33
35 130417 580+42 695 736 -30.77 -0.59
7 145416 570+421 725 742 3736 +3.16
14 172420 600465 860 750 -67.08 -2.77

Saflawer Spontancous  19+43  81+6 100 100

() 0d 80¢9 589450 421 7.27
35 8746 535436 458 6.60 -11.48 +10.63
7 8046 604+49 468 746 -1475 -2.95
14 101421 657+34 532 811 -3443 -13.39

Malberry leaves Spontaneous  17+#4  107+13 100 1.00

( ) 0d 107+7 657+25 629 6.14
3.9 104+9  709+67 6.12 6.63 -333  -9.45
I 123+10 797+50 7.24 745 -17.78 -25.45

14 116+17 769+26 6.82 7.19 -10.00 -20.36
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Table 10. (Continued) Percent modification of herbal drinks on the mutagenicity of nitrite
treated menstrual regulatory and haematinic traditional preparation (drug 1) on

Salmonella typhimurium TA98 and TA100 without metabolic activation

Herbs Amount of No.of ML Percent
herbal arink revertants/plates modification0
(il/plate)
TA%  TAI00  TAWBTAI0  TA9 TAL00
Bael fruit Spontaneous  15+1  82+6  1.00 1.00
() 0 90+3  367+77 6.00 4.48
3.5 81+31 402+73 540 490 +12.00 -12.28
7 79+30 500+82 527 6.10 +14.67 -46.67
14 103+42 572+51 6.87 6.98 -17.33 -71.92
Asiatic spontaneous  19+43  81¢6 100 1.00
Pennywort 0d 80+0  580+49 421 7.27
) 35 111#23 674+35 584 832 5081 -16.73
I 145+26 835+47 7.63 031 -106.56 -48.46
14 126+3  779+74 6.63 9.62 -75.41 -37.40

Data are expressed as means and standard deviations of four plates from two
experiments.

Mutagenicity index is calculated from the average value of number of histidine
revertants / plate of sample divided by that of spontaneous.
c- or + indicates that the extract increased or decreased the mutagenicity of the model,
respectively.
dAn average value of number of histidine revertants per plate of 100 |il of concentrate of
drug-nitrite mixture incubated for 4 h in the absence of herbal drinks.
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Table 11. Percent modification of herbal drinks on the mutagenicity of nitrite treated
menstrual regulatory and haematinic traditional preparation (drug 2) on Salmonella
typhimunum TA98 and TA100 without metabolic activation

Herbs Amount of No.of MI Percent
herbal drink revertants/plate3 modification0
(pl/plate)
TA98  TAL00  TA98TAL00  TA9  TAL00
Roselle Spontaneous  18+3  95+¢7 100  1.00
( ) 0d 159+5  579+27 883  6.09
35 16748  596+18 928 6.27 -5.67 -3.51
7 168+17 576+30 933 6.06 -6.38  +0.62

14 169+12° 596+31 939 627 -709  -351

Chrysanthemum  Spontaneous ~ 20+6  80+9 100  1.00

flower () 0d 204415 497+4 1020 621
35 315430 452+83 1575 565 -6033 +10.79
7 295+18 554456 1475 693 "0.46 -13.67

14 297+48 547+78 1485 6.84 -50.54 -11.99

Saflawer Spontaneous  19+3  81+6 100 100

() 0d 13944 612440 732 756
35 165+17 671+67 868 828 -2167 -1L11
7 17748 565¢56 032 698 -3L67 +8.85

14 223+30 752+51 1174 9.28 -70.00 -26.37

Malberry leaves Spontaneous  17+4  107+13 100  1.00

( ) 0d 165+3  653+65 971  6.10
35 18143 779+46 1065 7.28 -1081 -23.08
7 187+11 787+56 11.00 7.36 -14.86 -24.54

14 200410 754+53 1176 7.05 -23.65 ~-18.49
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Table 11. (Continued) Percent modification of herbal drinks on the mutagenicity of nitrite
treated menstrual regulatory and haematinic traditional preparation (drug 2) on
Salmonella typhimurium TA98 and TA100 without metabolic activation

Herbs Amount of No.of His+ Mb Percent
herbal drink revertants/plate3 modification0
(l/plate)
TA®B  TAI0  TA%TAI00 TA% TALN
Bael fruit Spontaneous 151 §2+11 100 1.00
() 0d 127+11 466+60 847 568
35 164+32 513+20 1093 6.26 -33.04 -12.24
T 149+29 544481 993 663 -19.64 -2031

14 162120 548+69 1080 6.68 -31.25 -21.35

Asiatic spontaneous  19+3  81#6 100 100
Pennywort 0d 130+4 612440 732 756
() 35 100413 744484 1000 919 -4250 -24.86

! 202437 874+17 1063 10.79 -5250 -49.34
14 248+8  885+17 13.05 1093 -90.83 -5141

Data are expressed as means and standard deviations of four plates from two
experiments.

Mutagenicity index is calculated from the average value of number of histidine
revertants / plate of sample divided by that of spontaneous.
c- or + indicates that the extract increased or decreased the mutagenicity of the model,
respectively.
dAn average value of number of histidine revertants per plate of 100 pi of concentrate of
drug-nitrite mixture incubated for 4 h in the absence of herbal drinks.
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